


Parasitic Contamination of Drinking Water Sources in Kura Local Government Area of Kano State, Nigeria
ABSTRACT 
Background: Contamination of water sources with parasites are a threat to millions of people in developing countries, which result in severe morbidities and mortalities.
Aim: The study aims to assess the parasitic contamination of drinking water sources in Kura Local Government Area of Kano State. 
Methodology: Total of eighty (80) water samples were collected twenty (20) each from wells, ponds, boreholes, and streams in clean bottles. Each of the water samples were examine for macroscopic and physical examination and subjected to parasitological assessment using standard parasitological techniques. 
Results: The overall prevalence of parasites in the samples is 16.25%. The prevalence of the parasite in relation to parasite species showed that Ascaris lumbricoides has the highest occurrence with total of 4 appearances representing 30.7%, followed by hookworm with total of 3 frequencies accounting for 23.1% while G. lamblia and T. trichiura has the least appearance with 1 each representing 7.7% each. The prevalence of parasites in relation to the water sources indicated that pond has the highest number of parasites examined with total of 5 representing 38.5% followed by stream with total of 4 parasites while well water has 2 parasite and borehole recorded only 1 parasite; with exception of borehole, other sources were contaminated with parasites. There is statistical significant difference in the number of parasite in relation to water sources
Conclusion: It is concluded that the sampled water sources in the study area contain water-borne parasites 
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1. INTRODUCTION
Access to safe drinking water remains a fundamental public health priority worldwide. Contaminated water is a major vehicle for the transmission of infectious diseases, particularly in developing countries where water treatment and sanitation infrastructure are often inadequate. The World Health Organization (WHO) estimates that billions of people globally still rely on unimproved or safely unmanaged water sources, increasing their vulnerability to waterborne infections (WHO, 2022). Among the various contaminants of public health importance, parasitic organisms represent a significant but sometimes neglected threat (WHO, 2024).
Parasitic contamination of drinking water occurs when protozoa, helminths, or their infective stages (cysts, oocysts, eggs, or larvae) are introduced into water sources through fecal pollution, agricultural runoff, poor sanitation, or improper waste disposal. Common waterborne protozoan parasites include Giardia lamblia, and Entamoeba histolytica, while helminths such as Ascaris lumbricoides and Schistosoma species may also contaminate surface water bodies. These parasites are capable of causing gastrointestinal diseases, malnutrition, anemia, and, in severe cases, mortality particularly among children, the elderly, and immunocompromised individuals (WHO, 2022). 
Drinking water can become contaminated with soil-transmitted helminths either directly, through defecation or urination into water bodies, or indirectly via run-off from contaminated soil into various water sources. Faecally contaminated water is associated with numerous infectious diseases and represents a major contributor to morbidity and mortality worldwide (Ali et al., 2023). Waterborne diseases are primarily caused by enteric pathogens—including bacteria, viruses, and parasites—that are transmitted via the faecal–oral route. These pathogens are a leading cause of diarrhoeal disease, resulting in the deaths of over 2,000 children daily in Africa alone (Ali et al., 2023). Globally, diarrhoea is responsible for more child deaths than HIV, tuberculosis, and malaria combined, with contaminated food and water being its principal source (Choi, 2025).
In many parts of sub-Saharan Africa, rapid population growth, urbanization, and inadequate sanitation systems have exacerbated the problem of water contamination. Nigeria, being the most populous country in Africa, faces significant challenges in providing safe and potable water to its citizens. Reports indicated that a substantial proportion of rural and peri-urban communities depend on wells, boreholes, streams, and rivers that may be exposed to environmental contamination (Bain et al., 2014). Poor hygiene practices, open defecation, and insufficient water treatment facilities further contribute to the persistence of waterborne parasitic infections.
Kura Local Government Area (LGA) in Kano State is predominantly rural, with communities largely engaged in farming and small-scale trading. Many households rely on hand-dug wells, boreholes, and surface water sources for domestic use. These water sources may be vulnerable to contamination due to proximity to latrines, animal grazing areas, agricultural activities, and seasonal flooding. Kano State has experienced periodic outbreaks of diarrheal diseases, which are often associated with unsafe water and inadequate sanitation practices. Such conditions create an enabling environment for the transmission of intestinal parasites.
Previous studies conducted in different parts of Nigeria have documented the presence of parasitic organisms in drinking water sources, highlighting the public health implications of unsafe water supply (Akinbo et al., 2015; Agrawal et al., 2025). However, there is limited data specifically addressing parasitic contamination of drinking water sources in Kura LGA. Without empirical evidence on the prevalence and types of parasitic contaminants in the area, it becomes difficult for health authorities and policymakers to design targeted intervention strategies.
Therefore, this study aims to assess the parasitic contamination of drinking water sources in Kura Local Government Area of Kano State. By identifying the types and prevalence of parasites present, the study will provide baseline data necessary for improving water quality management, strengthening environmental sanitation practices, and reducing the burden of waterborne parasitic diseases in the community. The findings may also support local implementation of water safety plans recommended by international health bodies and contribute to achieving Sustainable Development Goal, which aims to ensure availability and sustainable management of water and sanitation for all.
2. MATERIALS AND METHODS
2.1 Study area
Kura is one of the Local Government Areas of Kano State, situated in the southern part of the state along the Kano-Zaria Expressway, approximately 35 kilometres from the state capital. Geographically, it lies between latitudes 11°46′N and 11°78′N and longitudes 8°25′E and 8°31′E, encompassing an area of approximately 206 km². According to the 2006 population census, Kura had a total population of 144,601, with a projected population of 250,000 by 2025 (NPC, 2025).
Kura Local Government Area shares boundaries with Garun-Mallam to the west, Dawakin-Kudu to the east, Bunkure to the south, and Madobi to the north. Agriculture remains the predominant occupation in the area, although a considerable number of educated residents are employed in the formal sector, while others engage in various trading activities.
[image: C:\Users\Administrator\Documents\images (8).jpeg]Figure 1: Map showing Kura Local Government Area (shaded portion)
2.2 Study design and Samples Collection
The study was undertaken to conduct a parasitological assessment of various water sources, which were randomly selected from multiple sites within the study area. A total of twenty (20) samples were collected from each water source. The sampled sources included wells, ponds, boreholes, and streams. Sampling was carried out twice monthly over a three-month period (June, July, and August). For stream water, samples were obtained from both the upper and lower reaches of the water body (Iyaji et al., 2016). Each sample was carefully labelled with the date of collection, type or source of water, and site of collection, and subsequently transported to the Laboratory of the Department of Biological Sciences, Bayero University, for detailed parasitological examination.
2.3 Parasitological analysis of water samples
Each water sample (10 ml) was initially subjected to macroscopic and physical assessment to determine its pH using a pH meter, temperature using a thermometer, colour, odour, and the presence or absence of debris. Each labelled sample container was vigorously shaken and then passed through a 0.5 mesh sieve in accordance with WHO guidelines (WHO, 2019). The sieve was removed, and any retained particulate matter discarded. The filtrate was transferred into 10 ml centrifuge tubes and centrifuged at 2,500 rpm for 10 minutes. The tubes were allowed to stand for an additional ten minutes, after which the supernatant was carefully decanted. A drop of the remaining sediment was placed on a clean, grease-free glass slide with a drop of Lugol’s iodine solution using a Pasteur pipette. The preparation was then covered with a cover slip and examined under a microscope at ×10 and ×40 magnifications to identify parasite eggs, larvae, and cysts based on their morphological characteristics (Cheesbrough, 2010).
Statistical Analysis
Data were analyzed using basic descriptive statistics such as percentages. The data on the prevalence of parasites in relation to the water sources was analyzed using Chi-square (X2) test. The level of significance was set at p<0.05.
3. RESULTS AND DISCUSSION 
3.1 Properties of the water samples
The results of pH, Electric conductivity and turbidity of the water samples are presented in Table 1. From the result, the pH ranged from 6.6 to 6.9 with pond water having the highest value (6.9), but all the pH are within accepted limit (6.5 – 8.5). Pond water has the highest electric conductivity of 1,115 ms/cm2 while borehole water has the least value (829 ms/cm2). The electric conductivity values of the samples were within accepted limit of 1,200ms/cm2. The turbidity values of all the samples were ranged between 0 to 3 NTU and within accepted limit of World Health Organization (5 NTU).
Table 1: Some Properties of the water samples
	S/N
	Sampling Source
	pH 
	Conductivity
(ms/cm2)
	Turbidity
(NTU)

	1
	Well
	6.7
	845
	1

	2
	Pond 
	6.9
	1,115
	3

	3
	Borehole
	6.7
	829
	0

	4
	Stream 
	6.6
	975
	2

	5
	WHO Limit
	6.5 – 8.5
	1,200
	5




3.2 Prevalence of Parasites in Relation to Species
The prevalence of the parasite in relation to parasite species is presented in Table 4.2. Ascaris lumbricoides has the highest occurrence with total of 4 appearances representing 30.7%, followed by hookworm with total of 3 frequencies accounting for 23.1% while G. lamblia and T. trichiura had the least appearance with 1 each representing 7.7% each 
Table 2: Prevalence of Parasites in Relation to Species
	Parasites 
	Occurrence (n) 
	Prevalence (%)

	Entamoeba histolytica
	2
			15.4

	Giardia lamblia 
	1
	7.7

	Ascaris lumbricoides 
	4
	30.7

	Hookworm spp 
	3
	23.1

	Trichuris trichiura 
	1
	7.7

	Strongyloides stercoralis 
	2
	15.4

	Total 
	13
	100



3.3 Prevalence of Parasites in Relation to Water Sources
The prevalence of parasites in relation to the water sources (Table 3) showed 13 out of 80 water samples contain parasite, indicating that the overall prevalence of parasites in the samples is 16.25%. The pond had the highest number of parasites examined with total of 5 representing 38.5% followed by stream with total of 4 parasites while well water has 2 parasite and borehole recorded only 1 parasite.
Table 3: Prevalence of Parasites in Relation to Water Sources (n = 80 samples)
	Parasites
	Well
	Pond
	Borehole
	Stream
	Occurrence (n)
	Prevalence (%)
	P-value

	E. histolytica
	0
	1
	0
	1
	2
	2.5
	0.00001*

	G. lamblia 
	0
	1
	0
	0
	1
	1.25
	

	A. lumbricoides 
	1
	1
	1
	1
	4
	5.0
	

	Hookworm 
	1
	1
	0
	1
	3
	3.75
	

	T. trichiura 
	0
	1
	0
	0
	1
	1.25
	

	S. stercoralis 
	1
	0
	0
	1
	2
	2.5
	

	Total 
	3
	5
	1
	4
	13
	16.25
	


Key: * = There is statistical significant difference in the number of parasite in relation to water sources; Hence the result is statistically significant at p<0.05
Water sources contaminated with parasites are a threat to millions of people in developing countries, which result in severe morbidities and mortalities (WHO, 2019). The prevalence of water-borne diseases is determined by the quality of drinking water. Study showed that all the pH are within accepted limit for drinking (6.5 – 8.5). Pond water has the highest electric conductivity which is an indication of pollution or contamination while borehole water has the least value. The electric conductivity values of the samples were within the accepted limit. The turbidity of all water samples was found to be within the acceptable limits set by the World Health Organization. Maintaining an appropriate water pH is essential for homeostasis and the regulation of metabolic processes. Water with pH values below or above 7 may contribute to respiratory complications, as the body continually strives to maintain a balanced pH level (Adegoke, 2000). These findings underscore that the physical characteristics of water, particularly groundwater and surface water, do not necessarily indicate its suitability for drinking. Contamination may arise from local human activities around water sources, as well as from soil erosion and the influx of surface water (Odikamnoro et al., 2014).

The prevalence of the parasite in relation to parasite species showed that Ascaris lumbricoides has the highest occurrence with total of 4 appearances representing 30.7%. This finding was in conformity with that of Maikenti et al. (2025) who found Ascaris lumbricoides as the most common parasite in contaminated water. Several epidemiological studies confirm that Ascaris lumbricoides is the most common helminth infection worldwide. A recent meta-analysis reported that Ascaris had a pooled prevalence of 24.07%, making it the dominant STH species among school children (Agrawal et al., 2024). Similarly, another global systematic review found Ascaris lumbricoides among the most prevalent helminths, contributing significantly to the global burden of parasitic infections (Eshofonie et al., 2025). In endemic regions such as sub-Saharan Africa, including Nigeria, Ascaris remains highly prevalent due to environmental and socio-economic conditions that favor its transmission (Eshofonie et al., 2025).
The findings of this study reveal that the majority of drinking water sources were contaminated with waterborne parasites, with varying frequencies of occurrence across the different sources. This indicates that communities within the study area are at considerable risk of waterborne diseases due to the high level of parasitic contamination. Analysis of parasite prevalence in relation to water sources showed that ponds harboured the highest number of parasites, followed by streams, while well water contained fewer parasites, and borehole water recorded the lowest level of contamination. These results are consistent with the findings of Odikamnoro et al. (2014) and Gyang et al. (2017), who reported varying degrees of contamination in local drinking water sources in Ebonyi State and Nasarawa State, respectively. This pattern may be attributed to the nature of natural water bodies, such as ponds, streams, and groundwater systems, which often contain nutrients and provide favourable conditions for the survival and proliferation of various organisms (WHO, 2006).
The high prevalence of parasites in ponds and streams is unsurprising, as these water bodies are readily contaminated by human and animal faecal matter from both symptomatic patients and asymptomatic carriers of parasitic infections (Ejike et al., 2021). In the Kura community, many residents—particularly those living in close proximity to ponds and streams—lack adequate sanitation facilities and often practise indiscriminate defecation near their homes, directly onto the soil or along the banks of water bodies. This observation aligns with the findings of Chollom et al. (2013), who reported that wells, ponds, and streams were the most contaminated water sources in selected local government areas of Plateau State. However, it contrasts with the study by Gyang et al. (2017), which identified well water as exhibiting the highest prevalence of parasitic contamination in Lafia. Parasitic transmission occurs when water becomes contaminated with excreta, and excreta-related communicable diseases remain a significant public health concern in areas where untreated human faeces are used as manure, subsequently entering community water sources via runoff (Ejike et al., 2021). Both unprotected surface water, such as rivers and ponds, and groundwater, such as wells, are vulnerable to contamination from human or animal faeces and agricultural effluents (Efstratiou et al., 2017).
[bookmark: _GoBack]Surface water bodies, such as ponds, are highly susceptible to parasitic contamination, often arising from leaking septic systems or the discharge of untreated sewage. The occurrence of waterborne parasites in such environments highlights their capacity to adapt and persist under adverse conditions. From a public health perspective, these findings underscore the significant risks posed by waterborne parasites, which constitute a serious threat to human health and may lead to outbreaks of waterborne diseases among affected communities.

4. CONCLUSION 
[bookmark: _Hlk198031404][bookmark: _Hlk219125673]The results of this study indicate that, with the exception of borehole water, all sampled water sources were contaminated with parasites of public health significance. This finding suggests that residents in the study area are at considerable risk of acquiring waterborne parasitic infections. Consequently, it is essential that all water sources in the area undergo appropriate treatment prior to consumption to mitigate the risk of infection. The low prevalence of parasites in borehole water may be attributed to the depth of the wells and the engineering design, which restricts the entry of debris and parasites. Based on these findings, the use of borehole water as a primary source should be actively promoted. Furthermore, it is recommended that government authorities provide borehole water systems throughout the study area, as this would substantially reduce the risk of waterborne diseases among the local population.
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